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THE REACTION UPON THE DRIVING-POINT OF A SYSTEM EXECUTING FORCED HARMONIC OSCILLATIONS OF VARIOUS PERIODS, WITH APPLICATIONS TO ELECTRICITY.
[Philosophical Magazine, xxi. pp. 3G9—381, 1886.]
THE object of the present communication is to prove some general mechanical theorems, which may be regarded as in some sort extensions of that of Thomson relating to the energy of initial motions. The question involved in the latter may be thus stated*:—
" Given any material system at rest. Let any parts of it be set in motion suddenly with any specified velocities possible, according to the connections of the system; and let its other parts be influenced only by its connections with these. It is required to find the motion." And the solution is " that the motion actually taken by the system is that which has less kinetic energy than any other motion fulfilling the prescribed velocity conditions." On the other hand, if the impulses are given, a theorem of Bertrand tells us that the kinetic energy is the greatest possible.
For our present purpose we suppose the system to be set in motion by an impulse of one particular type, which we may call the first. The impulse itself may be denoted by /M^ dt, and the corresponding velocity generated by ^. Under any given circumstances as to constraint, the velocity and the impulse arc in proportion to one another; and the resulting kinetic energy T is proportional to the square of either, being equal to ^-tyj^dt. Now Thomson's theorem asserts that the introduction of a constraint can only increase the value of T when -^ is given. Hence, whether ^ be given or not, the constraint can only increase the ratio of ^T to ^a-, or of J"ifidt to ^a. This form of the statement virtually includes both Bertrand's and Thomson's
* Thomson aud Tait'ts Natural Plnloauphi/, §§ 310, 317.ent with the value found by Dr Fleming himself.
